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.Key Judgments

Information evallable
as of I August 1989

- was used ia this ceport.

The Ro!e of Westem

al-ol ¢ its present level dunng thc
1990s will rcqulrc & substantial increasé in hc supply of technically

.advanced petroleum equipment, which Soviet industry cannot provide. As a

result, the Sovxcts arc pursuing ‘joint ventures with Western firms to
manufacture petroleum cquipment and to dcvdop Sovicet oilficlds, which
could save. bolh domestic resources and hard currency. lecn the current
level of world oit prices, however, the costs of developing new Soviet -
oilfields are generally too high to attract forcign capital, and profit
repatriation rcrhains the major obstaclc to concludmg joint ventures to
manufacturc qupmcnl ‘Few JOlnl -venture. agrccmcnts arc likely to be
reached in the near. term, and. these will not. be sifficicnt to produce. largc
gains in pctrolcum ‘equipment supplics-or oil oulput

Recogmzmg lhcsc obslaclcs Moscow will, lry 10 lmprovc lhc prospects for -
joint ventures by’ allowng Western ﬁrms grcalcr access 10 Soviet onlﬁclds
and by ﬁndmg 4 way- for Western comipanies to-repatriate. proﬁts without
cxporung'cquxpmcm to hard currency countries. Onc opticn under consid-
eration is a consortium approach in which a group of firms would pool hard
currency earnings. [n the oil scctor, for example, revenues from oil sales
abroad derived from the development of an oilficld could be used to convert
ruble profits from sales of pctroleum equipment on the domestic market.
Another option is the pucchase, with rible profits, of Sovict goods that
could be resold oa world markets for hard currency. Both optiens could im-
prove the chances for concluding joint ventures; but they still run headlong
into the problem of negotiating an cxchange rate as long as the rublc is not
convertible, Under these conditions, foreign firms:will probably move
cauuously bcforc investing hcavily in bunldmg oqunpmcnl plants i in the
USSR L

Without a large contribution from joint ventures, Moscow's options for
stabilizing oil output in the 19905 arc 1o allocate cnarmous investment
resources to modernize its petroleum equipment mdustry and/or to
subslanually increase imports. We belicve Moscow ‘will cxpand the petro-
leum equipment sector somewhat, but cxpansnon will not berapid enough
to completely satisfly demand. Furthermore, investment needs of other
scctors, particularly thosc supporting Gorbachev's amh-nous consumer
welfare goals. will iimit the usc of this option.
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ovicts pri IFneed toincrease imports of Westernoll
equipricat. If Moscow remains committed0 Keeping oil output above 12
million barrels per day and does little to improve joint ventures, we believe
these imports could grow from their current level of roughly $2 billion to
$6 billion by the mid-1990s. Under thesc circumstances, the United States
would have promising opportunities to sell oilfield cquipment, although US
producers would face tough competition from West European petroleum
cquipment manufacturers. Despite Moscow's need for imports, however,
Soviet hard currency supplics are cxpected to remain tight as other
industrial sectors—particularly the consumer-related industries—compete
for. these scarce resources. '

Failure to expand Western participation in joint vcht;ircs’. inshort, would

leave the Soviet oil industry in a “catch-22" situation in the-1990s.
Diverting resources to this sector would conflict wit regimc:programs to
stimulate economic growth and improve consumer welfar Yet, without
these resources, oil output could drop sharply, Jeading t a,_sub.sta_nlial
reduction in the availability of oil for export. This would séverely rediice
hard currency carnings and reduce Moscow's ability to purchase much-
needed machinery, foodstuffs, and consumer goods.
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Figure 1
Major Sovict Petroleum Regions and Sclected Oilfields
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The Role of Western
Participation in Soviet:
Petroleum Development

The Challenge of Maintaining Oil Production

To fucl domestic economic growth. financc hard
currency imports from the West, and mect the encrgy
nceds of allies and clients, the Soviet Union has )
pushed its production of oil to the world’s highest
level. In the 1990s the pressurcs that have driven oil
production will probably remain strong:

- Qil usc in industry and other sectors of the cconomy
is not likely to fall much—if at all—during the
1990s. Moscow’s program (o substitute natural gas
is reducing fuel ol use, but this saving is being '
offsct by rising demand for motor and aviation
fuzls. The leadership has not yet undertaken the
extensive cconomic reform that would provide cffec-
uive incentives for substantial cncrgy conservauon.

With military and nonenergy cxports likely to be
and Sovict reluctance o 1ncrease forcign
borrowing strong, Moscow will have 10 maintain
high levels of utl exports to the West to pay for
aurchases of grain, machinery. and consumer goods.

Moscow also will need 10 continue oil cxports 10
Fasteen Europe to maintain close economic and
political tics 1o CEMA partners. Soviet o1l exporis
currently account for about 80 percent of Eastern
furope’s oil consumption.

Ta resivnse 1o these pressures, the Soviets curreatly
Lan o keep ol production at about 1ts curccit fevel
122 antlion barrels per day (b/dy—thiroughoui the
sonnag decade.

Stabitizing oil production at s present level, however,
soses formidable challenges. In nearly all existing ad
copions, o1l production is falling. and the Sovicts musi
zope with deteriorating production conditions (see
fpere F1oIn West Siberia, which now accounis lor
—wa-tards of aztional outpui, production appeirs 1o
e ang as lacge, casdy exploned ficlds are decom

tzred (scc figure 2). la these older oil reservoirs,
wure needed 10 move oil 1o the serfice fas

POOR QUALITY PAGE
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Figure 2
USSR: Qil Production,
1970-88
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Figure 3
The Rise and Fall of 2 West
Siberian Qil Basin: Tyumen'
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With the decline of the large, older fields, the Soviets

havce had to rely increasingly on smaller, fess produc-
tive, and geologically more complex \West Siberian
ficlds to sustain oil production. As a result, new well
Nlows have fatlen sharply while investment costs and
drilling rcquirements have increased dramatically.

ret

Soviet investment in the oil industry has doubled since
1980, but production has increased barely 3 percent
(sec figure 4). Both our analysis and Sovict sources
indicatc that the demand (or oilficld cquipment will
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Figure 4 .
USSR: Rising Cost of
Qit Production.1970-87
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continue to risc rapidly in the 1990s. A Sovicet petro-
leum cconomist, for cxample, has ¢stimated that
drilling requircimceats in the mid-1990s will be 60
percent higher than current levels, and almost double
in the late 1990s.

wation of the new oil regions, which arce located
‘n more distant and less hospitable arcas. poses major
rcchnical challenges that the Sovicts have not faced
betore on a large scale: '

« Ia the North Caspian basin, new ficlds arc large.
St the oil s very difficult to extract, process. and
transport. The producing formatons are very deep.
see wnder extramcly bigh pressure, and contain

hstanual volumes of toxic and corrosive hydrogen

¢ pas,

- in the Barents Sca, oil production would entail
Sshore drilling in arctic witen on @ scale never
Heoiere attempizd by the Soviets.

POOR QUALITY FPAGE

« [n East Siberia. the oilfields are much smaller and
more complex than ficlds in West Siberia. The
complexity of the reservoirs, the severe climate and
terrain, and the distance to industrialized centers
have limited exploration to date. :

Moscow’s Old Development Strategy and Gorbachev's
Modernization Efforts

The Soviets have relied mainly on domestic industry
to provide the cquipment needed for oil development.
Sovict oilfield equipment, however, is generally of low
reliability and poor quality. The Soviet press often
reports that much equipment delivered to the work
site is defective and needs to be repaired before it is
uscd. Reliability aside. the level of Sovict oilfield-
equipment technology is, on the whole, 15 to 20 years
behind world standards because:

« Necarly all Soviet pctroleum cquipment plants are
old and outfiicd with obsolcte manufacturing tech-
nology {sec insei).” As the quantiiative dcmands
of the oil sector rose rapidly in the late 1970s,
Sovict petrolcum cquipment plants raced to increase
supply. and few funds were spent on modernizing
the plants.’ Consequently, there is Little advanced
milling and numerically controlled equipment.
Quality contrel is poor, and plant automation and
intcgration arc generally on a low level

urciv emphasized. {n-

New-technology R&D was -
deed. the press reports that many lab facilitics were
converizd 1o praduction Haorspace to keep pace with
the demand for moare and miare cquipment. More-

over. the isolation of R&D institutes, manufactur-
from cach

crs, and oidfield-squipment consume:

othier essentialiy Troze tzchoalogy

Nl perue
plants 1o
eredue
TAIE
had tripted v the
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Evaluation of a Soviet Petroleum Equipment Plant

. a

Jlthough the plant
was reportedly built about 20 yeurs ago. it is one of
the USSR's most modern. [* o
the plant—on a scale of one to 10—rates a Jour when
compared with Western facilities. The plant is report-
edly geared toward long productioy runs of re’lalivc)y
few pgris and has little Sexibility

ﬁhe plant displayed the following major
deficiencies:

* Numerically controlled machines were Sew in num-
ber and used only for working large pieces: conse-
quently, tolerances {vérialion:_permiued in main-
taining a specified dimension] exceeded Western
standards.

.

Machined parts were not protected when moved,
and many appeared nicked and scratched. resulting
in imperfect equipment assembly..

.

No abrasive blasting equipment was present for
removing scale from meial before plating, a process
necessary Sor nd!qual e corrosion prolection.

The heat-treatment department lacked a vacuum
furnace for minimizing impurities in steel and
improving strength.

.

There was no hardness tesier or X-ray inspection of
welds, increasing the likelihood of equipnient
failure.

Qualitv-control equipment and precision-rmeasuring
tustraments were in short supply.

The plant’s lab comtained mainly analog equipment
and few of the more accurate direct-measuring
devices

The underlying cause of this state of affairs was an
cconomic system that discouraged risk and innova-
tion, imposed little or no penalty for low-quality
goods, and rewardcd enterprises primarily for fulfill-
ment of production quotas.

Te compensate for the deficiencics of the domestic
cquipmeat industry, Moscow has selectively turned 0
the West for technology and high-quality equipment
to oblain improved operating performance and more
reliable serviec (sce insct). Imported cquipment has
enabled the USSR to cover critical shortages in its
own supplics and to cope with particularly difficult
technical problems. For example, the turnkey assem-
bly yard near Baku—provided by France—rcmains
the USSR’s only source of decpwater drilling plat-
forms (sec figure S). Without this yard, offshorc oif
production in the Caspian Sea—which has allowed
the Azerbaijan Republic to stabilize production—
would have been severely cuctailed Also, Western
imports of high-strength, corrosion-resistant drill pipc
and special oil-treatment plants have been and will
femain critical to developing deep oil deposits with
high concentrations of hydrogen sulfide that arc
typical for the North Caspian basin. Most Sovict
oilficld equipment is unsuitable for such extreme
opcrating conditions

Tuenkey plants quickly provide cquipment that ofien
would take much longer to develop domestically, but
Moscow docs not sce turnkey plants as a long-term
solution 10 the oil cquipment problem. They arc
expensive, requiring major outlays of scarce hard
currency. Moreover., after the Western firm complctes
the contrzct. Soviet-style quality control often reduces
the advantage of Western manufacturing proccsses

“ Similarly, according uF . 3 deall bies
produced atthe Kuybysher plant—cquipment Tor which wis
provided by 3 US firen —continue (0 dc of “signiicantly higher
quality ™ than oncs produced with Sovict designs and production
PrCCIses. |




Imported Petroleum 'Eqaipmenl: Helping
To Fill the Gaps

During the 1970s and early [980s. the USSR bought

about $2 billion of Western oil equipment. Especially

important among these acquisitions were:

« A turnkey plant to produce high-quality drill bits
Srom € .- )

* Gas-ift equipment from L.
key components came from L
major oilfields in West Siberia. -

* An assembly yard for producing ofishore drilling
platforms from ’

* Approximately 1,200 high~capacity electric sub-
mersible pumps from .

« Equipment and chemical planis for enhanced oil
recovery projects.

Jatthough
3. for two

In recent years. the Soviets have purchased a seam-
less-pipe mill from& 3 for the Volzhskiy pipe
to_r;xplex and oil-treatmeant plants for the Tengiz
oilfield. The Volzhskiy pipe mill will probably start
production this year. One treatment plant at Tengiz is
nearing completion, and two others are in the carl 'y
stages of construction.

The Soviets are currently discussing turnkey projects
10 build an offshore loading terminal for Kolguyev
Island in the Barents Sea. upgrade the Kuybyshev bit
plant, reequip the Drogobych well-completion plant,
and modernize a plant in Baku that produces gas-1ift
components. Inaddition. the Soviets are also disciiss-
ing a licensing agreement with G VA0
manwfacture power tongs for handling drill pipe.

and cquipment. Afiter construction of the plant. the
Sovicts rarcly arc able 10 advance or upgrade the
technology.

Gorbachev's efforts to improve supplies of oilficid
cquipment under the old dcvclopment strategy have
had little success. He noted in September 1985 that

the “end of the era of golden gushers™ would impose
new qualitative demands on equipment. At the same
time, he called on machine builders to undertake a
new program {o produce high-quality, technically
advanced oilfield equipment

The program to modernize the petroleum equipment
scctor, however, is evidently failing. [n late 1988 a
deputy oil minister reported that the program for
qualitative and technical improvement of petroleum
cquipment had been “quictly smothered™ and that the
Council of Ministers Burcau for Machine Building,
after repeated adjustments, had “emasculated™ the
program. The machine builders have reportedly pro-
duced just one product from a list of 64 technologies
deemed critical for the oil sector

Gorbachev may have underestimated the scope of the
problem in the petroleum equipment sector and the
amount of time and moncy needed to create an
industry capable of manufacturing world-class peiro-
leum equipmeat. Morcover, by reducing the role of
Moscow-based planners in providing cquipment to oil
producers, his economic reforms appear 1o have dis-
rupted rather than facilitated the fow of domestically
produced cquipment 1o the oil sector. Only about 30
percent of the equipment for the oil scctor is guaran-
teed by state orders this year. The remainder has to be
acgotiated scparately, and the machine builders are
driving a hard bargain. Prices for oilfield cquipment
have risen sharply in recent years, according to Sovict
press reporls. MO{COVCI:OiIﬁCld-Cquipmcnl manulac-
turers have discontinued output of some needed cquip-
ment because, under self-financing, it is not profitable
for the plants to produce it.

A New Turn to the West: Smarter and Cheaper
Recognizing these domestic deficiencies. the Soviers
have defined a new role for Western firms by sccking
their dircet participation in ncarly all aspects of the
oil industry. Gorbachev's policy of glasnost is facili-
tating this participation by allowing the Sovict oil
industry lor the first time to provide the detailed
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oilficld data required by Western companies to make
business decisions. For example, the Sovicts have
recently provided Western businesses with a detailed
development plan for the very large Tengiz oilficld
complete with well locations, pipeline corridors. well
flows. and production plans. Glasnost is allowing
concerns about the environment to play a larger role
in ccongiuic policy. This has resulted in increasing
interest in Western cquipment, which is supcrior to
domestically produced cquipment in the arca of envi-
ronmental safeguards.

The Sovicts are actively pursuing joint venturces for
oillictd development and for manufacturing a wide
varicty of oilficld cquipment. In these projects, West-
¢rn companics and Sovict organizations both make
¢quity contributions and form indcpendent businesses
operating in the USSR. Sovict joint-venture proposals

(7_¢(MJ

call for the Western pactaers to provide technology.
cquipment, and hard currency funds. The Soviets
would provide buildings, raw materials, land, access
to deposits, and cquipment. The output from the joint
venture-—oil in a field development deal or petroleum
equipment in a manufacturing joint venture—would
be sold both domestically and on the world market.
Exports to the West are needed to carn hard curreacy
that the Soviet and Western partners share on the
basis of equity contributions.

Moscow also is sccking to form joint-venture service
companics to perform specific but limited ficld devel-
opment tasks. Unlike projects to jointly develop oil-
ficlds. the Soviets would retain complete control of oil
opcrations. and the Western firms with service agree-
ments would have no rights regarding oil reserves.




. ets numerots adv(m ges. For example; su
joint dcvclopmcnl of oxlﬁelds would allow- lhe Sovicts
to accclerate dcvdopment with smatlcr 'ou {lays 6
both domestic 1 rmums and hard currency. | Fun r-
more, cach joint vesitire would give the Soviet oil
industry unprecedcnted access to some aspccls of
Western technology that the Sovicts could apply more
widely in petroleum production. In some cascs, tech-
nology tmnsl‘crrcd 0 joint venturcs by Western -

: y explomlon cqulpmcn(—oould

have mnhlary apphmuons (sce appcndxx B).

Involvement'i in jOlﬂl ventures would also cnablc lhc
Soviets to benefit mbstanually from Wcslcrn cxpcr-
tise and decisionmaking (see inscy). This cxpcrusc ill
“be important as: o:! producuon conditions’ deteriorate,
in the future:

« In addition to havfng advanced equipment, Wcslcrn
firms have supcnor cxpertise in mlcrprcung scnsmtc
recordings.? :

Western managcmcnl oould provide substanual as-
sistance in modcling gcologlcally complex o:lﬁclds

planaing their dcvclopmcnl. and sclcclmg thé ¢ prOpcr
cqulpmcnl to opumlzc oducuon

cal knowlcdgc ‘and ’cxpcncncc arc csscnual “For,
Cdeplc. bcmuse ol' vcry high prcssurc m hydro-

damagcd )

“Secismic d:u: icc rcpalc iy pe occsscd m dmu Aol
amplify dcmcd sigoals., Pmpctl)‘ uucrpmmg the data, mquun 3a
ability to distinguish fioise from desi
the geologic sétting and cequired level of accuracy~and the
software desigacd to 1aké this into account.

. l(ydrorracwnng is a techaique to sum«lalc production fmm oid
wells by pumpmg a fracturiag Muid undcr lngh prcswrc iaw the -
{nrmnon The luid contains propping agents such as coarsc sand
or glass bcadi to ‘keep the Gissures open after the pressure is
relcused.

ngnzls——khnch dcpcnd; on

aftér lhe Soviets bolclud an allempl

fo dmlop the ﬁdd ‘The Soviets dnlled a few explo-
“ration wells, e.mma!ed recoverable reserves at [
“billioni barrels and. -almost immediately began con-

struction of roads and a pipeline. A large number of
rigs began drilling while construction of field infra-
structure was accelerated. Unfortunately for the So-
viets. the field turnied out to be very complex. The

‘oil—with a high wax comenl—congealed at a rela--

‘tively high lemperalure. andan expelu-Ivc enhanced
Oll oil recovery progran: w-ll be uceded exiract the oil.

A “the Soviets eventually
reduced their e:urnale af recovtmblt e:crvé: to 50
million barrels and also. concludzd that the pipelinc
will have (o be .vtrapped

Western operaung pmcncc.r would ‘have prevenied
this tvpe of miscalculation: L
‘f a Western company would have taken a m uth

,mare cautious approach dnlhng only a few initial
“wells, begmmng producuan on a small scale to

undemand and gauge the problem, and then under-
takig a test program to learn what works before

- deviting enormou: financial and labor resources to

[the field.

:shandlmg a d:.ﬁ'icull otlf cld is not @ unique expe-

' ‘perusé would almost cerlam!y improve cfficiency and

reduce opcraung co:(:. .Coardmauon of duf‘er:m as-




Figure 6
USSR: Hird Cucrency Constraints,
1980-88

Sluggish exports...

...and rising indebtedness.
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In addition to the technical and managerial advan-
tages, joint ventures with Western firms offer several
financial benefits. Moscow sees the new role for
Western firms as a way (0 acquire Western technol-
ogy and cxpertisc at a far lower hard currency cost
thun outright purchascs would require. The prospect
of achicving such hard currency suvings is especially
attructive because: )

+ Sovict hard currency cafaings remain substantially
below levels recorded in the carly 1980s in real
terms. Reduced cnergy revenues and a depreciated
dollar have scriousty eroded the USSR's import
cupacity. In addition, Moscow has largely failed 10
increase sales of nonenergy and nonarms goods und
will continue to rely on encrgy cxports as the
foundation of hard curreacy carnings well into the
1990

* The Soviets have continued to sell large volumes of
gold in recent years but are dnlikely to push these
sales much higher. A large jump in gold exports
would probably put severe downward pressure on
prices, raise the irc of other international traders,
and work strongly to the USSR 's disadvantage over
the long term. o

Moscow is concerned with rising indebtedness to the
West and is trying 10 hold the line on hard currency
borrowing (scc figure 6). Gross debt has risen sub-

stantially since Gorbachev came to power, but much
of this increasc is the result of the depreciation of

the doltur against the Western currencies in which a
large portion of Sovict debt is denominated. Despite




calls from some Sovicet otticials to boost burrowing

substantially, Moscow is likely 1o condinuc taking a
cautious approach, keeping the increasc in borrow-
ing o manageable levels.

Beyond the Rhetoric: Making a Deal

Despute the strong Soviet interest in joint ventures,
Western parucipation in Soviet oilfield development
and manufacture of petroleum equipment will require
resolution of many contentious issues. Profiy, repatria-
tion is clearly the most difficult issue to resolve. I
most instances, the Sovicts continue to insist that hard
currcncy protits must be derived from sales of the
veature's products in the very limited domestic hard
currency market or via exports to the West. Profit
repatriation will be a substantial problem (or foreign
petroleum equipment companics that want to take
advantage of the domestic Soviet market, but of less
concern e firms engaged in joint development of
vilfields that can earn hard currency by cxporting oil
to the West.

Financing joint venturcs also is proving to be 2
problecm because Western firms arc reluctant to invest
substantial company funds in projects with uncertain
rcturns. Thus, most joint ventures will find their
combined equity contributions arc 100 small 10 initiate
or sustain opcrations and will have to seck hard
currency financing. For the offshore Sakhalin project,
for example, £ J were unwilling to fi-
nancc the deal until the Soviet Bank for Forcign
Economjc Relations agreed to step in and guarantce
the loans

In addition, a host of operational issues are proving
troublesome but may be casier (o resolve than the
financial concerns (sce insct). The Sovicts are trying to
address some of these problems through their fegisla-
tive process. For example, last December the USSR
Council of Ministers passed a resolution that allows
forcign pactners (o gain greater control over a joint-
venture's operation. The resolution now permits the
forcign partncr to have a majority share of the joint
venture, the chairman of the board or the dircctor
general to be @ Westerner, and the caterprise manage-
mcat (o make personncel decisions

The Sovicts are also trying (o solve some problems on
a piecemeal basis by showing Aexibility in negotia-
tions for individual contracts. For instance, Moscow is
well aware of the importance of quality control.
recognizes that Soviet workers know little about it.
and appears eager to learn Western quality control
procedures. [n onc case.C 3 was given sole
responsibility for quality control in assembling instru-
mentation for refineries and allowed to completely
shut down manufacturing lines. The Soviets also

- appear willing (o defer to the judgment of the West-

ern partner for major decisions such as the acquisition
of equipment for critical applications. For example,
the Soviets have entrusted a Westera firm with the
solc responsibility for cquipment sclection for a pro-
posed cold-weather offshore production deal. Howev-
er, some problems, such as lack of infrastructure and
difficulty in securing a reliable source of qualitv
supplies, may be far more difficult to solve.

Reaching agreement on all of these issucs has proved
to be 4 lengthy and frustrating process. Joint-venture
contracts are complex legal and technical agreements
that requirc many terms and conditions to be spelled
out in detail. and the Sovicts have almost no experi-
ence indrafting these documents. [a a recent case, the
Soviet negotiating team—after making little progress
on its own—left formulation of the entirc agreement
to the Western partner, but such situations are fikely
to remain few and far between. Because of the
problems in concluding these agreements, few petro-
leum joint-venturc deals have been concluded to date.
Moscow, however, continucs to intensely pursue these
projects, particularly joint ventures to perform explo-
ration and ficld-scrvices wark. joint development of
oilficlds nnd joint production of petroleum equip-
ment.

Joint Exploration and Field Services. The Sovicts arc
discussing scveral deals to allow Western firms to run
scismic surveys. Proposals have been made to Western
firms to explore in the North Caucasus and in East
Siberia--where there arc large amouats of folding



Key Issues in Joint-Venture Negotiations

Opcrational Control. Western partners are still con-
cerned about their ability to control the day-to-day
operations of the joint venture, despite recent favor-
able changes in the legislation. Decisions on impor-
tant operational activities are now reached by wnuni-
nmous agreement of the board members, limiting
control by the Western partner. Western firms bt'li(‘l'.f
that control is necessary to ensure the quality o
production aad to determine development guals fur
the projects. For example, in oilfield joint ventures,
Western firms may prefer slow development 1o muxi-
mize production over the long term and spread out
capital outlays while minimizing financial risk: the
Soviets, however, may want accelerated develupment
o show near-term results. For joint ventures that
manufacture petroleum equipment, quality coittrol is
essential so that the equipment could potentially be
sold for hard currency

]
Personnel. Joint-venture regulations state that juint
enterprises will be manned mainly by Soviet citizens,
but Western firms are worried about low warker
productivity caused by alcoholism, a poor work ethic,
and Soviet laws protecting workers. Western partners
also want to have a voice in selecting and Iraining
Soviet workers. [f unqualified workers are selected.
they would need a long training period to learn 1o
handle equipment and production procedures. Even i
given greater control over hiring, however, Western
Sfirms, which possess little knowledge of the work
Jorce and face language barriers. will have 10 densnd
heavily on Soviet input for worker selection

Lack of Infrastructure, This obstacle runs the gamut
froni difficulties in obtaining factory premises, office
space, living accommiodations, and telephone services
in urban areas to the lack of roads and pipelines in

more remote regions. For example, a US firm, which
is Winvalved in a fuint venture to assemble process-
control instrumentation for wil refineries, has been
unable to find suitable aflices in Moscws and has
heen operating out of three hotel rooms, according to
the Western press. Getting even besic services is
particularly difcult in same of the more distant and
inhospitable regtons, where mamy of the nes frelds
are locate.”

Matecial Supply. Juint erterprises are dependent in
many: cases on the Saviet diseribution system to
obtain the appropriate quantg v and quality of needed
raw muaterials, labor, und ather inpuis. Same non-
petroleum-related gont ventures have aleeady report-
cd prohlems an this area One Western participant
reporty, tor exaniple. that his geint venture has had to
pluce urders with Soviet enterprises well in advance f
it huped ta getits supplies, and even then could not he
certuin of their delivery dute, quality, ar price

Equipment Procurement. [n scome cases, the Soviets
may insist that, as part of their equity contribution,
sume Soviet equipment must be used that Western

Jirnis will]iud wnsuitable.

Valuation of Capital Contributions. This issue is
likelyv (o pose problems because it is often difficult tv
put a price tag on inpuis such--as Western technology
and know-how, as well as Suviet real estate, produc-
tion facilities, and services. The valuation of equity’
that each pariner brings (v the joint venture is
imiportant becausce it determines profit distribution.




and faulting: in the North Caspian basin—where
dcposits are decp and relurning scismic signals arc
distorted by a thick layer of salt; and in the Barcats
Sca—where ice and severe wind and wavce conditions
prevail. In addition. the Soviets have proposed sclect-
ed cnhanced recovery projects in the Volga-Urals arca
and well-stimulation projects for West Siberia and the
North Caucasus. The Sovicts are also discussing a
Jjoint venture 10 acquire Western management cxper-
tisc for oil well preventive maintcnance, a projcct
designed to reduce the number of idle wells and
thereby boost oil production. :

We belicve that these types of ficld-services deals
have an excellent chance to be finalized. Such ar-
rangemeats appear beaceficial to both the Westera and
Soviet partner. A share of increased oil production
from a newly discovered ficld, from an aging ficld, or
from a low-producing well can be used to carn hard
currcacy to pay the Western firm. The Western
cSmpuny's cquilty contribution is rclatively small, and
the Soviet Petroleum and Gas Industry Ministry
acquirces advanced cxploration techniqucs that could
be applied in East Siberia, us well as stimulation
technology that could be used in the Volga-Urals and
in West Siberian producing regions.

Joint Developmen!._Thc Sovicts arc also looking for
help in developing certain oilficlds in the Komi region.
oilficlds off Sakhalin Island. and the Korolevskoye
oilficld in the North Caspian basin. They have sought
US partners for these projects because US firms for
several years have successfully produced oil from the
sort of low-quality reservoirs and difficult fields that
the Soviets will increasingly encounter in the 1990s,
In some cases, US technology is more cfficient than
other Western technology and can offer a major
savings in capital outlays. For example, the US firm
that will develop ficlds off Sakhalin Island plans to
usc an ice-resistant steel platform, while a Norwegian
company had proposed the use of u Very expensive,
overdesigned concrete structure. As a result, the US
firm’s proposal was far more cconomica’ 1t current
world oil prices

Providing cquipment and services (o opcrate in thesc
difficult conditions and harsh environments will also
present opportunitics to Western companics to im-
prove their own oilficld technologies. For example,
exploration and development of Sovict areas such as
the Barents Sea and off Sakhalin Island could ad-
vance the technology for operating in cold, ice-prone
offshore areas. US firms belicve that such experience
would increase their competitive advantage over other
Western companies in providing certain types of
cquipment.

Each of the proposed joint-development projects un-
der discussion would give the Soviets substantial
opportunities (o learn ncw techniques that eventually
could be applied 10 a much larger number of fields.
But Western firms are not likely to undertake joint
dcvelopment unless oil can be produced proﬁtab_ly at
current world oil prices: )

« The Komi project, for'cxample, would allow the
Sovicts to improve their ability to operate in perma-
frost and to remove oil that congeals at a relatively
high tcmpcrature. They could apply these tech-
niques in northern West Siberia and in East Siberia
in the future. We believe, however, that the Komi
deal has only 2 small chance of being finalized
because costs of production probably would excéed
world oil prices.

Technology gained from joint development of the
oilficlds off Sakhalin Island could be used in future
development of oilfields in the Barents Sea. In
contrast to the Komi projeet, the Sakhalin venture
has an excellent chance of being finalized becausc
the US company involved believes oil can be pro-
duced profitably.

Joint development of the Korolevskoye ficld would
help the Sovicts to cope better with deep wells, high
pressure, and large volumes of toxic gas—conditions




P ;ucnpauon.

Despite the likelihood: lhal lhc Sakhalm and Korolevs-
koye deals will be concluded, prospccls for a large
number of Jomt-dcvclopmcm projects inthe ncar
future arc poor. Under present Sov:cl Joint-veaturc
policy, such ventures are casily. ncgoua(cd oaly if thcy
involve profitable oilficlds that arc beyond the techno-
logical reach of the Mini lry,ol' Pctroleum and Gas

“ Industry. Mlms(ry ‘officials:are’ sull under. prcssurc to
meet dclwery quotas a ave no‘dam: to pour- Iabor

Joint Productwn qf I’etra it Equipment. (n addi-
tion Lo contracting for- Wutcrn gcophysxml services,
the Soviets are secking joint ventures to manufacture
sophisticated, interactive surveying systems and well-
logging cquipment for goologlc cvaluallon of rock-

formations during drilling. Thé Savictsarc also pursu-'

ing a joint venture for aulomatcd conlrol cqutpmcnl

technology that is parucularly uscfulin remote, arctic
cnvnronmcnls like West Slbcna lo cliicicatly momlor
and control a large well stock

Many joxm-vcnturc pmposakth.wc -bccn madc by the
Sovicts to improve dnllmg cficicncy: Because of the

“continued decline in new ivéll flows;.the Sovicts must
drill and complete wells at an ever faster pace. Aware

of this requircment, theyare discussing a wide range

of joint ventures to producc dnllmg oqutpmcnl (scc
figurc 7]

We believe, however. that joint ventures o maaufac-
turc petrolcum cquipment face almost insurmountable
problcms rcgdrdmg profit rcp.uruuon Because of

dcprc:scd oil priccs, the potcnual of sclling cquipment
on yxorld markct_sj' carn lmrd currency to pay the

Westera partner s ckcly to remain limited. Such joint
ventures \\ould competc in an alrc.xd) ﬂoodud m.srku

Figure 7. Sla:r—ql th(—an Western drill rig capa-
ble q{opcramu in teatperatures aoun [ —4<
dﬂ!ﬂ‘(‘l C tl.mu ‘

'agams . pv.od.ucls manufaclurcd clsewhere by the
'Wcs(

irm. Morcover, even though products of
)om( vcnturcs “would be produccd with Westera tech-
crvmo-..»lhc) probably \vould not bc up

Ic.xdcrsh:p by ¢
'-anl o:lhcld 1h.u could be dcvclopcd pn-




involvement in Soviel industrial development. particu-
larly in thosc arcas such as the oil sector. where
domestic technology is inadcquate.

There is a much better chance that Mascow will allow
greatcer access to Soviet oilficlds, particularly if oil
production falters. Success in field-devclopment joint
ventures will encourage Moscow in this direction

H

Roth deals would provide the
Soviets with increased output and the Western firm
with hard currency profits.

Moscow is also likely to seek to imorove prospects for
joint ventures to producc petrolcnm eauipment. For
such ventures to apocal to Western firms. Moscow
must find a way for Western cormpanics to repatriale
profits without exporting cquioment o hird currency
countries. One option under consideration is using a
consortium approach in which a group of firms would
pool hard currency earnings. In the oil sector. for
cxample, hard currency revenues from oil sales de-
rived from joint field develooment conld be used to
convert ruble profits from sales of petrolenm couip-
meat on the domestic market.” Although the Ministry
of Petrolcum and Gas Industry would be conceding
output from an oilficld. such a scheme would offer
high-quality petroleum cauipment in an exchange
that would be used to boost industrywide production.

The Sovicts arc also examining other measures that
would allow Western firms to repatriate nrofits that
could be applicd 1o joint caterprises that produce
pctrolcum cquipmeant. These include:

« Exchanging rubles for hard currency with other
Sovict enterpriscs. The Sovict oress reports that
these operations would be carried out through Sovi-
ct banks, with hard currcacy sold “at the official

" Ihe Soviets have already reached un agreement with o proup of
siv US companics known as the American Teade Consaetiam.
Under this agecement. the hard curreacs profits carned by un
villicld-devclupaient joint ventare with a US cacrgs conyuny will
be used to convert the cuhle orafits from sales of consumer poods
produced by joiat veatnres with ather cansoctium memtiers

Se

rate or it another rate that is agreed upon by the
contracting agents.” Joiat enterprises also may be
.allowed to narticipate in hard currency auctions
that were legalized by a December 1988 resolution
on foreign cconomic activity.

= Acauiring Sovict goods with ruble earnings for
export to the West. This option renortedly would be
available only to ioint enterpriscs that embody i
advanced technology and produce “new™ products
for the Soviet market. A further limitation is that
Mascow wonld select a list of goods that may be
exported in this manner.

Pcrmitting a limited amount of ruble canvertibility.
tn an interview with a US newsnaper. a Sovict trade
official indicaicd that Moscow may allow some
enterorises 1o convert some rubles into hard curren-
cy through state financial institutions. This option
would onlv be unen 1o enterorises that produce
priority goods as determined by Mascow. Gorba-
chev’s adviser Abel Aganbegyan has also suggested
that limited convertibility would be allowed in free
economic zoncs

In our view, however. unless the Sovicts make the
ruble comnletely convertible—which is unlikely in the
ncar term—they will be kard oressed to find an
adcauate. secure mechanism for paving the Westera
partner. Under these conditions. forcign firms will
probably move cautiously and slowly before investing
heavily in building cauinment olaats in the USSR.

Ovutlook

Our analysis indicates that. under current Soviet
joint-venture policy. comparatively few joint-venture
agreements arc likely 1o be signed in the near term.
These will not produce large gains for the Soviets in
terms of oil ontout or cauipment supplies. We esti-
matce that current oilficld development proposals likc-
ly to be actually finalized could add about 500,000
b/d to to1al Soviet oil production. More than half of
this production. however, would probably go to the
Western partner

b
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“teum cquupmcn( scclor rapldly cnou,,h to completely
“satisly cquipment dcmand Expandcd producuon of
“domestic pclrolcum cqutpmcnl would consumc an*
cver grcalcr share of scarce high- quality stecl, instrg--
“mentation, compone Moscow would also’
nced to undcrlakc i ma)or program to.cxpand and
modérnize- manufacturing ¢apacily in the petroleum
cquipment sector. reducing the availability of ma-
“chine. lool\ dﬂd ‘construction’ cqu(pmcnl and. supplics.
for other ccdnomic scetors. A key link in Gorbachev's
€conomic rcvn_(ahmuon program is the recquipping of
Soviet industry with morc productive and advanced
machinc tools. The supply of such cquipment is
alecady limited, and a further crosion in the avaitabil-
1ty of machinc tools would add an additional con-
steaint 1o realizing Gorbachev's cconomic goals

Eustern Europe. morcover, protably cannot provide
the Sovicts with much more petrolcum cquipment
than is currently delivered. Moscow’s CEMA allics -~
whose economics are already strapped - -arce showing
increasing reluctance (o serve as supplicrs 10 the
Sovict petrolcum scctor. In any casc. East Europaan
netrolcum cquipment gencrally is only marginalh
beuer than Sovict cquipment. For cxample. nonc of
the CEMA countrics hus more than a fow capabiins
for uﬂ'shdrcvoy\crulions or for deep sour ot and gas
develapment under high pressuces and high tempera-
tourey

“With ncither domiestic suppliers nor Easi Furopean
firms able to satisfy Moscow’s petroleum equipment
reeuirciments, the Soviets would probably need 10

increase imports of Western oil cquipment. particulir-
by dedl pupe, well casing. wellheads, pumping ‘cquip-
meat, and drilling rigs. Amwong other things, the

Given thesé projcc(ibng.:\i)g:__ believe that the United

-States would have-prontising-opportunitics-to sell-~ - =

oilficld cquipment 10 the Sovict Cnion, us cqutpmcnl
is state of the art and gcr\crally Superior to West
European cquipment for haadling tough technical
challenges. US suppliers would. probably have good
opportunities 1o seil dritl pipc and well casing. a
markct that has tong been dominated by West Euro-
pcun and Japznese supplicrs [

. :1 In late
1988 the Sovicts placed an o:c’qr‘_-\\'i'lh a US company
for 80.000 metric Lons of oilfictd pipe valued at S70-
7S million. marking the firs: significant Sovict pipc
order for & US firny in several vears

US companics. however, w m.ld f.Jcc (nugh cou\ncu
rolcm cquipment man-
: favorable prices ard

don lrom \West [_uru,‘\cn‘n 1%
ulacturers, who frequenily ¢

hancing C

purchases of Soviet encrgy

trics—particularty nsral ga




from them. Finally, the Sovicls appear 1o sec little
threat of cquipment cmbargocs from West Europcan
companics. With thousands of West Enropean jobs
dependent on Soviet orders. Mascow may hape that
West European governments will be reluctant to
agree to US policy initiatives that rua counter 10
Sovict interests. .

Despite Moscow's pressing need for petrolenm tech-
nology and equipment. the diversion of hard currency
to purchase petrolcum cquipment would reduce its
ability to buy ather much-nceded items. Hard curren-
cy supply is expected to remain tight and limit the
growth of all imports. Furthermore. other industrial
sectors—particularly the consumer-related indus-
trics—are competing for a larger slice of the import
pie. This trend is already evident in our estimates of
Sovict orders of Western machinerv and cauipment.
In 1987 the encsgy scctor acconnted for 40 percent of
orders placed during the vear, while consumer-related
sectors accounted for only 6 percent: in [98R the
encrgy scctor’s share fell to 32 nercent while the
consumer-related sectors” share inmoed to 14 pereent.
In addition. the Soviets arc not cager to increasc their
dependence an Western imports for security reasons.

Whatever the prospects for increased US exports,!
Maoascow is faced with a dilemma in its cfforts to mecet
its oil-cquinment needs that increased joint ventures

could help resalve. But failure to expand Western
involvement in ioint ventares---particularly in peiro-
leum cauipment mannfacture—would lcave the Sovi-
et oil industry in a “catch-227 situation in the 1990s.
There would he little chance of stabilizing oil output
without an enarmans infusion of investment resources
to produce oilficld cauipment and build new manufac-
turing plants or without suhstantial expenditures on
imports of Western eauinment. Diversion of such
resources. hawever, would undermine regime cfforts
to stimulate cconnmic growth and imprave consumer
welfare. On the other hand. keeping oil-industry
investment constant or constraining impaorts of eauin-
ment would cause ail output to drop sharply and lcad
to a sharp reduction in the availability of oil for
export. This. in turn. would severely reduce hard
currency carnines and likewise reduce Moscow’s abil-
ity to purchasec much-needed machinery, foodstufls,
and consumer goads.
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Appeadix A

Jotat-Yenture Proposals

Propasal

f wlouuon 2nd eld scrm:cs

bcl up joint-venture scrvice w«-mm for well sumulation in Wet
Snbv.rn

“Odv.. rnze. ml pru.

ng/separation bacihitics in Weat Siberia
Canduct seistax sur in West Siberia
3 xplnrc Ihn:nls bc

{nst

1 rcemute aulom.nlcd wc.ll'cunlml ANY iLCEration syatem

(.unducl sclsmu: survey in '\orlh Caucisus
Gonducet scismic surveys in offshore northern Caspian Sea

Set upe yuml-\xulurc suvncu cump:m) (or well stonulation in North
Caucinus

Joint duclopmenl

Install subsca \cll complcnun .md \\cll-gonlrul systems and
.uhcrmg p-nclmc ofl Sakhalin island

l:¥plore and develop lease arca in Nocth Caspian basir

Develop ficlds off Sakhalin Isiand

I)-:\'cluﬁ Af;:;?idd n Barents Sca
Join(ly- _da'él_or\ ailfields i.u Komi ASSR

l'ctrulcum cqmpmen( rmuu[nclurc

M muf.«cturc componcats for donnlmlc clectric submersible pumps

Maaufacture subsca wellhicads

Muauucturc downhole well-stimalation ool

Design and develop s

drilling cquipmcent for deviated drilling

Produce measureme

Produce culd-weather diesel cagines

_Fo( preparation and cuntrol of drilting tuid

Supplicr

Cuanada

West Germung
United States

linkand

Canuda *United States

France
Unmited States

France

United Kingdam
lb'n.ilcd States
United Suates
Narway

United States

United States

Canada, Norwany
Finlsnd, aad
United States
United States
United States
Laited States
Lnited States
United States

Canadz

Status

Recently concluded

Early negotiativas

Na
Early acgotiations

AXY

Recently
completed
Final stages of
acgotiation
Final stages of
ncpotiation

Na

Stalfed
negotiations
Early

diy

i -l"rob:\‘l;i.lil,\

Modcrate

Moderate

Low to
moderate

Low 10

Low to
moderate

fow

High

High

Low lo
modcrate

Low
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Appendix B

Potential Transfer of Strategic
Technology

Most of the oilfield technology requirced by the
Soviets is not COCOM controlled, except for tcchnol-
ogy rclated to geophysical exploration. However, the
advanced scnsors used for data collection and

the computers used for data processing havc'almosl
dircct application in a variety of military missions
(scc insct). Indeed, geophysical devices for magnectic,
acoustic, and ultrasonic sensing, together with state-
of-thc-art, computer-assisted technology, have grea ty
improved Western capability for strategic and tactical
warfare. Gravimeters are used for missile guidance:
magnetotelluric systems for underground iow-
frequency military communications: magnctomclers
for upgraded magnetic-anomaly-detection systems
(locating and mapping areas with natural magnetic
anomalics on the scafloor that could be used to
conceal submarines); and magnetometers and acoustic
scnsors for locating, identifying, and tracking missile-
launching and conventional tactical submarincs and
{or conducting antisubmarine warfare operations.

In addition, even less sophisticated equipment such as
the minicomputers used for well and mud togging and
for monitoring drilling operations is casily designed to
mect military specifications for arctic, desert. and
naval usc. Nearly all petroleum operations include
data-recording, transmission, and processing cquip-
ment,

|

I[ncontrast to petrolcum cquipment, most manufac-
wuring technology for petroleum cquipment has polcn-
tial military applications. Access to Western numeri-
cully controlled machine 1o00ls. precision grinding and
milling cquipment, and heat-treatinent technology
wauld certainly benefit Soviet defensc industrics.
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Exploration Technologies With
Potential Strategic Use

Sensor Technology ~ Military Applications

Acoustic
Geophones Baitlefield surveillance
Hyvdrophones systems, antisubmarine
warfare (ASW)
Magnetometers AS W, magnetic anomaly
detection, mine detection
Gravimeters Inertial navigation and
guidance
Processing
Technology
Computers Image processing: conimand.
Array processors control, and communications:
Software ASW.: data integration

The Soviels and some Western partners are aware of
potential conflict with COCOM regutations and are
trying to address some of these concerns. In one case
the Soviets requested a US firm to provide less
capablc equipment if there was any chance that
acquiring more sophisticated cquipment would causc
delays. In addition, some US companics will contract
out cxploration services so that the Joint-venture
company cannot claim ownership of much of the
cexploration cquipment. Even so, bringing the equip-
ment into the USSR will still require approval of
cxport licenscs




